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N RECENT years a decline in alfalfa seed yields has caused great concern in some seed producing areas of the western United States. In addition to considerable research on management practices ~:hat would be conducive to high alfalfa seed yields, a myriad of growth regulators have been tested.. Massengale and Medler (6) found that plants treated with a foliar application of 2,4,5-T at oneeighth pound per acre produced more flowers and bloomed earlier than control plants. Powell and Arnold a screened a number of growth regulators and found that minute quantities of either 2,4-D or 2,4,5-T augmented alfalfa seed production under greenhouse conditions; 2,4-D rates were more critical concerning physiological disturbances of the plants.
Hay (3), Piper (10), and Tysdal (12) are a few tigators who have reported that alfalfa flowers must be tripped before pollination takes place and seed is produced. These researchers also reported than honeybees may be effective pollinators of legumes. Pederson and Bohart (8, 9) found a positive correlation between bee visitation and nectar sugar production. A positive relationship also existed between nectar sugar production and seed production. Vansell (1.3) concluded that the concentration nectar sugar was the chief factor determining which species or varieties the honeybee will work most freely for nectar.
Wykes (14) has shown, however, that nectar quality may be equally as important as quantity. She found that honeybees, when offered free choice different combinations of sugars which occur in alfalfa nectar, consistently preferred a mixture containing equal proportions of all three (sucrose, glucose, and fructose).
Shuel (11) cultured excised flowers of snapdragons a sucrose solution to which various growth regulators were added; in a few' instances growth regulators caused an increase in nectar volume.
The prime objective of these studies was to determine if a light ra~:e of 2,4,5-T, as a foliar spray, would: (a) increase alfalfa seed yields under field conditions; (b) alter nectar volume in alfalfa flowers; (c) influence the ratio of component sugars in alfalfa nectar.
MATERIALS AND METHODS
Shoshoni field experiments. Replicated field plots of Grimm alfalfa located near Shoshoni, Wyoming, were sprayed with a foliar application of 10 and 20 grams per acre of 2,4,5-tricblorophenoxyacetic acid (2,4,5-T) in 1957 and 1958; rates of 20 and 40 grams per acre of the acid (low volatile ester) were applied in 1960. All field applications were made when the plants were in early bloom. Before seed from these plots was harvested with a standard 12-foot combine, 2 stems from each of 25 plants werẽ Laramie greenhouse studies. Seeds collected in the field from both treated and untreated Grimm alfalfa plants were subjected to standard laboratory germination tests. Others were planted in a sandy soil under greenhouse conditions. Percent emergence was recorded, and persistence and yield of tol:growth was determined at 2-week intervals for a period of 18 week,",.
Clonal alfalfa plants treated with 2,4,5-T produced seeds that were placed in pots and allowed to grow to mature plants. Eight of these potted plants were selected at random and will be referred to as T~ plants. Eight other plants, grown from seed of nontreated clonal alfalfa, were selected for comparison and will be referred to as NTx plants. Four Tx and 4 IqT, plants were sprayed with 2,4,5-T at the rate of 20 grams per acre; the remaining 8 plants received no treatment. Forage yield, number of seed pods, and number of seeds per pod from treated and untreated plants were determined and the seed saved to stt:dy the effect of 2,4,5-T treatments on subsequent generations.
The effect of 2,4,5-T on quantity and sugar concentration of alfalfa nectar was studied in the greenhouse and laboratory during the years 1961 through 1963. Clonal plants in the early flowering stage of development were subjected to a foliar treatment of 20 grams acid equivalent of 2,4,5-T pc:: acre. After treatment, the plants we?e randomly placed on a bench with untreated plants of equal maturity which were used for comparison. During periods of short daylengths, white fluorescent lamps were used to extend the light period to 16 hours. Greenhot.se temperatures ranged from 80° F. during the day to 50° F. at night throughout the testing period. Racemes were harvested 4, 8, 12, 16, and 24 days after treatment and the peduncles submerged in small beakers of distilled water in a humidity chamber for 1 hour. This equilibrated the moisture content of racemes before centrifugation of nectar, decreasing the viscosity of nectar extract and enhancing subsequent spotting of chromatograms. Nectar was extracted at a centrifuge speed of 2500 rpm for 3 r;inutes. Two tubes were centrifuged at a time, I containing a ~0-floret raceme from a treated plant and the other containing a like raceme from a control plant. The tubes had 0.4 ml. capillary sections graduated in 0.004 ml. for direct reading of total nectar. After volume readings, a pipette was used to transfer a small amount of nectar to a refractometer which was equipped for direct readings of percent sugar.
Nectar used for spotting of chromatograms was also extracted centrifugally by wedging the peduncle of four racemes from each treatment between a cork and the edge of 50-rot. tubes. A 2-ram. chromel wire loop was used to transfer one and two loops of both nectar and standard sugar solutions to duplicate Whatman No. 1 paper chromatograms. These chromatograms were mounted on rectangular glass racks and placed in a jar containing a liter of solvent consisting of butanol-ethanol-water in a 4:2:1 v/v ratio (Figure 1) . A double ascending development of 24 hours each was used. The aniline-phthalate color spray reagent used was prepared by dissolving 33.2 g. phtaalic acid in a liter of 1-butanol and adding 1.0 ml. of distilled analine to a mixture of 50 ml. of this solution and 50 ml. of diethylether. After the developed chromatograms were sprayed with this color reagent and allowed to air dry, they were heated in a forced air drying oven at 115° C. for 15 minutes to develop the color of the sugar deposits. Semi-quantitative data were obtained by processing 3 cm.-wide strips, cut from the chramatograms, through an Analytrol which recorded color densities on graph paper.
